
er • 

7 ~ ~Ff f<ifi,~~1 

DIVERSITY IN LIVING ORGANISMS 

• ~~(~)~~ ~~mtl1 
~()~ I . ~(~)~~,,~~~~~ 

~ 11.JC~Crl f 

• ""~~(~)~'Sf<R~QPJSTd 

~ ~ ~ ~ ~ ~liBJl4 "1f~ilt.i r 

• ~ ~ ~ 11.J~ fb.ilM◄•f ~ 9flf'4Cf11 ? 

""~ fJ1.m ~~ cw:"1fif ~ 11.J'tir ~ l'f ~ ~ ell 

11.JCrl M\SISM\!l c,q51c.i1:q111.J'tir ~91cf~~~ ~~91cf 

~f4C4~1~~ / C~C◄~~cml'f~~ 

Cl1 ~~ MC46-il\!l C(fSfC-il41~1 ~ ~ ~ ~ I 

~~. ~ ~ ~ AAlf ~rr ... #l<1'41114S◄ ,~ 
,q5~ ~ <RT I""~ C4tlf.4iJI◄ 'Wf '61-3_~'11'~ ~ 1?R 

~ Iffil1 ~ ~ ~fit~t1◄ 'ol1.iqrc01 ~ ~ ~ 

<l5if6fqr;f.lJf\!l c~ ~©\Sffi(Red Wood Tree)~~ 

~~~ 30firoR~ JOO~ I MSV'l-i~ 

~ (Pine tree)~~~~~~ '511-i~JC'~ 

~~~~11~19rl~~~Oll'TJT~~ 

Slffi lhfiMJ•• fin clflll fff1FI «'1 f ~~~-~·.,." 
'IITlR ~ ,~ ~,t.J ,-,,., ~ 

., • .,.,fii'llf, 

7.1 ,~ M-.&let-i◄ ~Fis? {WHAT IS THE 

BASIS OF CLASSIFICATION?) 

\51~&◄ ~ ~ i9fl<1f.iii:11w c~'tlf<i<.S1&~ <l5f'4~ ~ 



~~lffilll~J1~l'0"1 (Arh1totlo)Jl!lt.tC11 
~ . ~ ~. ~ ~ '(j~ N3N1 ~ ~ 
l't'11ffll, ,...,...~~ Cll'f)-~fi;t, l~'I 

fbTt~~ffl ~ ~ !11"' ~ ,..,~1'1 ( Corel ) 
~ (Whnle), ~9ff5 (Octopu11), ~ ~(StnrnNI~): 
~ (Shnrk)~fil I~ .JI~~~~~~~ 
~~~~IC!!~~ 'I~ f,n;b~ lltft V~t 
~ ~~ 9(1~ ~ c,.,.,,-~ ~f I ~\C~ ~ 
~~iil ~lr.til ~'f, (.ll ~ ~ 9f~ ~ ~ 1 
~~~~ill~ ,11~ ~ ~ ~~ 
~91~1 

l'lld~lfll~~~~'O~AA~ 
cfff,l !I~ ~~ ~~ ~" ~ '1~ ~~ ffl ~ 
~II~~ I~~~ ~'il'II•~ ~fill~ 
(Jffl ~~~Ml! Cl!"'· ,91 Cl!"'~ ,91 ~IJ~ 

ffl ~ ~ ffl ~~~I Ill~ ~t 

Cll~~!lfli,tltl.!lll'.l~~~~~~~ 

~ ~ ~ ~ ~ '5iq MCii:lbii1◄ ~~ • 
~ Cl!"'~~~ 1'1tt'1 I 

~lln ~ ~ ~~. ~ ~91cf ~ 
~ ~ ~ )!~iq1"31C<I ~~~I~ 
~~"'Clfiltt1cfl4~~~!1Cblt~ 
ttd.~~~~IC1111tiMtttq1~~~ 

~'1~~ffl~~~~ I~~. 

~ "~''41 ~ #)ctTll◄ ~ ~'I ~ ~ 
Ccjl(,ti~1~'f~~ l'flliU~~~~~ I 

• 1t1m1 ~ 9fTC'n C'7 ~ ~91cf ~ ~ 
4'c1t:bt◄ C111W!l~~~~~~~Cf I~ 

!l(.'!)JiqlC◄ IJl~~ ~~\ft! ~I ~Q)f'-~~~ ~ 

Jl~~91cf~1~-~~W1• 
~ ~~ ~ ~ 1 lo ~ .. !l(.'!))<IIC◄ ~ 
~91cf~1 
~ ~~91cf ~ ~~~ bMJl\5t<II 

~~ ~ffl~ ~ c5'f~ l~~~~Cf 
~ ~-~<Rl l ~~~~ 
f-1111Mi11t<li ~ ~~ ~FfN5◄ I~~~ 
'(3~~~~~~~~~ 
(.<ISCil'f<II ~ ~ ~ '(3~ ~ ti~ I ~lii~I(.'!), 

~~~•~~11R>c~~ffl-e~ 
~ ~~~~~~ (.<ISCii'f<II ~'<1 

~~ffl I °"1ffll~•~~~~~ 
f.tfs;ioo ~,~ ~ Mn ~, ffft~ ~JI'~ 

~Iii~ '11~ ~I~ ~fit I 
"1-~tll ~fii ~ m~~ ,r~ Q[l!II 5"fg1f"!l 

~ll~'IP1111 ~~~Cl!"'~~ ~~tf 

M~I 
lllllfilllltffl, _,~ '31~~ CJ!fllrlf tr'J'WI ~I 

~fl'l~~~OOJ1~~·~ ~ 
51ft, ~ @cll l.ll I Cll"'M'ilill•liif i!~•I ti~ ~f<li 
5fq1~~!tltfli!J~l~~~'f ~~l(fl 1 

• )t~CC!lltl~ll ~~~'ft~~ ~qjj~'ln'P( 

'1~ l,C!lll'ft'llat'Q ~ firtll ~ ~l'fl{( 

!lt'Dl~'Jl/tO~ ~~ ~~~ ffl I 
c'll.«llc4.. ~ ~ ~ ~ Cillll'IIC'l't! qjj~ 

~ ~ ~~'11~ ;nvs~ C'llM'I~ ?'ffll 
◄l>lltlMCII ~fJ!ill1~'111!1 ~ ~ ~~ ~~· lll 1 

tCll ~ ~ ~ frrffl ~ 'Ill I~~ 
Ccll111Cclltlt Q[,ql1 c1q1111~i1lt:iql «tl(t♦I~ ~ 'I~~ 
qjj~ ~~ QlfCiql 'lqlf◄'1 ~f11Ciql~ii:jlf11' 

~ltrl ~ qsi~ !t'O:tf ffl I ~ d 1Jl'1J.'l}t C!I~ 

~'elllii◄ ~ ~~ 5fQ ~ '1tfJ ~ lll I 
• Clqllll~flflql ~~ ~ C.f ~ ~ C'f~ 

ffl Qflt«lr$ ~ttflql ~~ Cit t ~!il'1f<li ~ 
C~ffl~~~~~~~~ 
~llM'bt'tl~°Ctiffl·~~~ 

)!cj1Cf1IM'11iql C«ll11f ~~ "~ ~ ffl ~ 
~1lJrt◄ ~~(.111Tll◄~~~ 
~ '>!111tft ~ I ~ ~ #lcf'1111liq1◄ ~ 
'li~iiC«II◄◄ ~ ~ 9111!f'lf!Mll'lliql ~~111rJII~ ~ I 
~91. Jl~ ~~ ~ "'~ ~Tll c~ ~ 
~~~ct "ft~ Of'tft C~ lTi1r I 

• >j,ql(.41jMo'11<11 ~ ~ .,,~~1 !l!Ji.41tC◄ ~ 
~~~~lf~9frc◄'Cti?~~~ 
~ ~"'-., ~ ~<1Maif<li ~~~~ct 
~ ~ ~1 \~<IM'"lfiqliq ~ ~ ~ ~ 
~"ft~~~ I 

• ~'>i~CfM~~~(~)~I 

~~~~~? 
• ~~M611i:11-il ~ ~ ~ ~ ~ ~•1Ma,t4S 

~ ~~· ~ ~ ~ ~ '>1111~ ffl 
C<IIC-i'f<ll ~ ~~~ ~ ~ ~ C~ ~? 

81 



} . -,,,,... clJIIJ rw, ... • ,.,tw ,.1-t,'1 
ofi.l~ ~fiit''1• roi o~ ffir 
~•6-11111'"1, 
(•)~~"~' 
( tt) fi/tn""~~(P(TfT~ 
ti¥1Wf.,,_,.., 

2. ·•WA '"""-..,., ftll .,. 
~q111t(fitl,,l>fiotNl'AfilN!i, 

J. ,. ,fi.l~ l"-dfiit'1• fifi-.,. ,,,,, 
.,. ,,,.,.,, •• f'1 ,.,, ~ ~,., 
fi!l1rrmt , 

7.2 C!!t~ 

(Classification and Evolution) 

>i<t-C'11FlG1141 ~ ~ ~ ~ ~ ~ '6 ~ 

i%fu 41f<tt~ fbrlf'@<t-◄'l 4IFt Fl~li&r•l ~ ~ I ~fl<lf4c;-j l<f.<1 

~~ ~ ~~ 6MJJl!>'c41 f.ffi5fi ~ ~ 91~ 

~ ~ ~ ~ I .!l~ ~ ~ ~~'1_9 ~I ~CJ 

~ ,~~~1Jltit~~~91~~ 

6MJJtUt◄ ~ ~ ~ ~~ ~ ~ ~ 
~~~~~1~Q/f~~~C$~'i'R; 

~ Jltq1fflfffl, ~~ ~ ~ 6MJJCGI C<1f6 6nm 
~'51'1J~~ I 
~ ~QJ' ~-a, ~ ~'SIW<f c~~ f<i~r~.:i ?IQi•mcu, 

~ Jl•~M411•r◄ '1~ '(3~=~= ~ ~ I ~<!SM 

1lT"Crl ~ f ~ ~ ~ ~~ C'PfM ~ ~ 
~ ~~ Jl~ ~~~~~~, 
~ ~ ~ ~ 151<1"(1'5tq1 ~ S:SM'1C<I ~ f~r<1~ 

4IFt ~ ~ 9flt◄ I 1859 ~ ~ \51"1\S~rl (Chnrlcs 

Darwin)Jl C911-, ?1~ ~· l?.ilMl&il~ ~(Ori

gin of Species)"~ ~~ J!i:.JM<t-f•lif ~'Wf Fr<TCTl 

82 

f5 ,j r rf I '7i ,:;;-~ ~/j 
(P<l ~<1 .!J.!I ( 8 1u c.l 1\('r-., 11~ I - ~ ~ • -

~ ~ "> r ._,,,.., ~, • 1,; ;,,r,i"f7:.!, (?,:f(, -
• ~ 1..;. • "" '<.<11..:· •n• 1 , • .,, , • • • • -,,.. I',..!. -

Jif,J "!;l~ff!. ~~ 'JiF~:, : ~ -1 ,r;rfv.,r. 'f~ <?T '1T0 

.!J~ ~ I <fw.<PI ,r.,rf IT, I ~~y-, E ~ ..-~r !. 

~ "17,<tE> .!J<f. -U ,Xf ~Pf ~ .!. I~ 7;rf;--r,:<' ,.,,r.S1<:1 

~ <r.7?1 1 ~ Pl ,r.--,r,.!. ..!lii'! 1fa-1 ~,r.<1 ,rr;ffe,r. 

-S~l<l'i_Y.1<1 ~ ~ I .!Jr.,!~~ -f7l~ ~~ 

<f8Tl'l •ii•) ~~ ~ ~ '"i19 f1 ~'1,!, .!r l,:.J 

€1~1•1..!.M ~ l'![M .!. (~~ I r✓i ~T~ ~ !!<r.. 

~- ~~~ PfW.!l .!.TI R"("f-'f'.<'- ";JIG. ?fi-T, 
~c-r1PJ ~ pi; ;;r,n;-; <:r-r~ 2R: fP1!. .t.---r;-11 _£Jr_;r ,;w~r-1 

;rr.-:-, , If.; ~ !;frf.i .£.f .!.·q r,~- •ff.! I -1 ,,.,-fl ::! ::T,f.!.._1!, l 

~ F<r<rnr~ ~ ?f--rl ~ 7:?<l ur.,r-1 .£~ '.!J ~.r.iJ, -!

~m I O ~ -;:;f,l ~ If!- !.Tf0~ '1ffl J;ff" •PH (~~ 1 

?jf°~ ~!nl !.1~ 7f'1 f<i• !.lf<f, i:;r,:-.r,1:1 bT~-!. . 

m-"l<fC<T: 4°"<t-W-Tfa ~ ~<-;;;rr•rf'Pl -.11 ~•~ ~fa .. "!:"r-t 
211'lr<1 !<lib] -!,J ,!; ~~ ~-n ..!J~ "!.!~i -;V,~rr:<t- -rg 
"bl<! ~ I (l\k ga 13 i0\ l'rs it~ l-;f~ -:i ef., !:Tl~! 

~m ~ 1 ?jf<r41.ir;r-1 .!l~ ~ &r-1 -;;-), f•T<1 f..iib""""]!;f-1 

"!:11 "1 h!. 7. <: V ll ("<'!TI) ..; r. 9 !! if .e • 7i . -t 7:-7 rf'-,;m , ~ ~-'71Wl . 

C'?f<,<, i:--;Tf~ r.<111. ::'!T~T<ll, :.ni-1,;n~.,,;_ U(.?;~:1, 51-1. 
-S-l<f"\!-, ~ i:--.. rr.•Ti5?1l !.lf<1• ~1~, ,:; IT)<'l r, .. .. I ( .-:1~r,, r:-.!, 

) 



1. ,•1•Wtllf l/t♦A1tt1'1J1 .. !fir~ 
"1 _,,... ~~ ID&1t'1fl llt,itfitit ~ ~,.., 

2. leo11'11t ._ diir "'"'"" m ~,-.fif"11f.-,,, 

3 c!jcfl F-1~,ISi~◄ <1~ - ~'i1 (The 7, 
Hierarchy of Classification-
Groups) 

~ ~ l Eamsl I lacckd. 1894 ). ~ ~~ 
iRo~rt Whillakcr. 1959)1'!r,;~ (!~(Carl Woesc. 
11)--)~~~~~~,;~ ~ 21~~ ~ ~'ii ~@ ~ ffi 1'1~ I ~ ~Rlf~_r.\,<t-tt<I ~~ ~ ~ f,<fr,;1-.rr,;r;on ~ (Monera). ~ 1Pro1is1a) ~- r,6<f-<1 ~ (Fungi).~~ 
tPlantacl~ ~'ll-tWI l Animalial ""l ~~l-!l~ 
C!l~ ~ \wl ~ ~~ ~'1 ~ ~ I -!!~ 
C!l~~t!:.1'1~ Sil~Ma'\\¢<1 C<f.1<l<1 'i'fF-1. ~~ l:f<l'1 l!if!<I' ~ ;i•~ (;?i~ f~fo ~ f<l-.:::-1 !'ii•1 <f."11 ~ 1 '6~ r~ m,;T<'[\ <'IT~i~<t- '1rl<'I '"!.lif.f.,:--<rr.?;~ ~ ~~m 
iAn:hacbacti.:ria or :\rchaea) ~ ~r.<1t.~f<t~1 ~ ~ I ( Euhaclcria or 13actcria) <Jf., ljtl ~'il\!i ~ 
~I 

<1~JQ(J~ f-=w, ?{~tfo~ f<1f~ :I ~ 9i-FIBl'i~ ~"1G m~t <f.'11 <1t;1(cpr,;1 ~r.-!J ( ! .l~I~ ~ B I .,~ 
f.fsl'i1 ((!!l'TT<l ~ ?f<l (Phyllum), 
©fu11<1 ~ ~'i'l (Division)) 

(.!l~ 
<l'i[ 

('iITT! 
'i1'1 
~I 

r.~~.~~<l~'1~~~~~~ 
14 ~€' ~ ?f<:'11 -!)~ <1~'1 <l'if<l ~'11 f<t-ot-ai.:t<I ~ 
-D~ ··~·· f.icrn <l'All ~ I ~t<I f-..:,MC\!I ~fl<IM"ltcfi -!)~ 
~~ ~ ~ ffl Fi'r.:I ~?\~I~ '51~, 
-!}ijl ~ ~ ~ ~~ ~ WFW\tql l!l~ 
~'IR;~ ~ ~ '6 ~ ~ 21'5!.:t.:t<l~t<lt <I~~ 
~I 

~~ ( !J~f<IIS\®rl"1 ?i~~ ~'i(~ 
111~1~<1 Cc:ni~ ~~ <l' f.n ~~I 

m~ 

1 0 

aw 

~-.7.l:~ 

7 .3.2 ~ : ~ (PROTISTA) 

-!)~ ~ *.C<WIC<ll"'\l l!l<IIC<lllt\ "1<1Mill<II <:!51~'6' I Jll: 
~<1~'1l<11C-t~~~<ll~~~~~"i1-
~ (Flagella)~~ cffl ~~I~ 
~~ !I~ "'lf9i_'A (Auototrophic) ~ ~91.I (Het
erotrophic) 1'11-tlCclil~ ~~(Diatom), <:!511"1!11~ 
(Protozoa)~'1ll:~~~~C1 l(W'Jl 7.2 
CSB'Tt) I 
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• 

~ - -.<111~..C...- U.:'J' ~-~-~~----
@(]~ 

~ Q'---- -41'~,_:_ ... ~ 

~ ' 

'rtz♦l&.:rft., ~ ~ 
fl(.1-.C'll/f'(f ,♦l!I' 

~ 

7 .3.3 ~ : ~ (FUNGI) 

..£1~ ~ ~ \8f'l<rr◄h,t<15"1 ~ "i,C<f11qC<flt9l~ C<l51ClJQi!l 

~ 91<l,s,ft (Heterotrophic) ~I~ C'5°f"TT 911>f ~ 

'611<liSrril<il 9Rf~~Cf<ll"C"l I ~~~lJ\biSfla, 

(Snprophylc)<ffet ~I~ 1'6Jrfl:'1~fiPI~~~~ 

~ C<TSf7.ill "1~ ~ ~rlm! ~ ·-1A<1fiwi ~~ 

~ ~f'r.lQ, I "1~ ~<1Md11<l'RI ~ C<fllt!C<Fll'lf.:I ~ 

(Chitin)-Tr-PI Jl<ll~•r◄f..,IC<l ~ l©,f~'1-~ (Yeast), 

WJ!-7.3:~ 

<fll~'lo'l1 ~ e<t~rn (Mushroom) I (~~'1Mdil<fl◄ ~ 

w-1! 7 .3 Cof<lt) 

7 .3.4 ~ : ~ (PLANTAE) 

,ti~~~ l!fl<1M01f<fl◄ ~"i~C<fll<IC<fl§\~ C-,SfC<IC◄ 

Q<IIU.-,Sf~ ~ l'-!1~~~~91Jl~'511 >t~UIC◄ 

"itC011<15"1'~'1<15ffl ~ I C>t$.<IIC~ >t<IIC'11Mdil<fl ~HMC<fl 

..,!l,~151$~~,~~~'Pfrr;xt~ 

~ ~ ~:tlMi:il<fk'I ~ ~ ~f6Jl~1 M◄l'9!1lfrl 

~ ..!l~iill<fk'I ~ 91-'R ~ ~91~~ 1511Co'llf>rll 

~~~ I (lfllSI 7.3) I 

7 .3.5 ~ : ~2ft (ANIMALlA) 

C<fll<IC<l<l~.:t "i~C<lll'lC<fl&h:l C<fl!C<IC<I • <l~C<fll~ 

'8fl<1f¥11c<1>, ~ ~ ~ ~ 1 ~ 151Wt~a,1c<1>, 

9f<f9ft I~,~~ @91 fcf\s1'11Mi:11<llc!I ~ 7.5 

~ ~ ~ 151lca11brll ~ I 

' t t ·,~ !2 i 



I 
'.l>fl?ft,~<fl""'i 'ly.,.C<t1...Jllpffi"'---rn ~ (\fl~) 

\fl~ 
~ 
~~ 

- -

1 

l 
\fl<tl t.<11 I~ 

l 
l 

!!ht~ 

J. 1't-ro ~ tift"lt ~R q.(~ 
•◄MWII+. ~~Glftl♦ ~ 'O~~ 
fflmiW~~? 

2. >tltWII♦ "'-~Gt 't'-lfit~ -.m ~ 
'tWl'latt♦tfh1 c♦latt◄ • lll♦t♦I~ 
~◄t<III◄♦ 'ffil c♦Mt°OI ~ 'cllt6f'& 
~? 

3. ,~~M'ellf-1◄ ◄-stfi*i116 lllt♦ ~IJ>J.6♦ 
~ 9'◄Ai1l♦\6 c♦l-1t'Ot ◄'flfiiili~\6 
~ffl -.lf "'-~ ~ c♦t-1t'OI 
cf-st( idfiif'b 'OlfG~ ~ 't'-~ fA 
'Olflf'&'(ff? 

ffl Mfbi!l~I 

C<ll\qC<l◄!Jrl 

l 
~~~ 

7.4 ~~ (Plantae) 
~ ~ ~~f.iji;s1-ar~◄ ~ !!Qf11 ~ ~ 

~~t9flt.~~~~~9j~ct• 
~ ~$ MC<lb-il ~~I~~~ 
~~~~~91~~◄~~~~ 
i{\~$MC<16-il~~l~~~~ct~~ 
~. ~~~~~~~ ~ MC<lb~I 
~~I 

7 .4.1 )tjjlOfClkt\ ~ (THALLOPHYrA) 

MM111t<11 ~ ~~ ~9fl~~ 9tQf<IS ~ ~ 
~~~~~~.,~,~~~ 
~~~~~~~,~~~~~, 

• 

• 



.l\r f !. .. c, ..., r...t i ..,... 
- - · • ' l I "l ~ I .,,_, _,, ~ ( C' - - • r, 

' • r ~ , l flll () ,\.! \11/'(I ) , ~ 'i!:, r.i 1~•Ji1 

1L l111hrnJ. r.::; ~ ·7;!1<11 (C/acloplwro) . '!;Tf;>Ji cf'i f"fl 

1Ch11r111 clb--:;:i 7, ) l>T<1I) I 

~ _.,h ,;.,. -., 

!I.- ~ ~ 
• -. ~-~ • ' ~~<Jfqf 

-----mi--- ~ ,1/r/!Jlf 

7.4.2 -TI,~~ (BH'IO l'll ,T/\) 

= !=;,- ( £1-;-. ~.,....r.;1f.r..;, -;;~-; ', ,,, 1 ,\111phih1 ;.i n.., ) 
\!:i 1,:;;t:i --i~• r'1 ~ 7,;-.!., .:, ;,, :>I~ ' I ' 

rs-ro, ')f.'l 'Ql..,m f.i.l t ?iil ''?ll'fPfc~ .!l~ r.~ '-11 ~,,,~r;:..~ t;UJ 
<=.,.. •. f( ' lC( • ?f';V ,tt,..r,• r,jfPI I f,r. g 

<!>I~ !;l fd. ?ff !. '1 :.r,-1 ,~. -~-;.11,1 ~,, , " J • 

l!l~~f.i \Sf~-1 ( >1T ..!. ?ffo'rl "!-t~ ..,,f.r~ !!'ff r,v~-1 .!lz-1~?! '-1-11 

~f,f ~ ?ff'1<l:-•i<'I <1fr.<l W:'f11 <'F-f1 ,T(,;,ff(.<f, I @vf~Cf

~ ilffifl r F 111umo). -;.1rr,.f.,if~ ;1 ( More /w11twJ ·.arfi:i I 

( ~ 7.6 D1<11) 1 

Wofi(~m 

fii~c,,f.1/}/ 

7.4.3 cG~m ~ ~ (PTERmor1 ,vTA) 

-!l~ Fll51'11<! @~'ef~ ~ fxr?fl, <f.1{j '5l"f<lo ~ 

'1"C<t f<ily.rr-:i @?fl~~ ?Jf~'I ~ ?f~ '5ff<lo ~ 

.!)~ 9!<11 ~1r,:! -!l~~(.c'j ?f1iTT ~ ~ ~~ ~ ~~ 

GiT.<1 ~ ~'1<1 -!l~cf ~ Q/17.<f. I~~ ~'I 

~'a'f-?ff.il (.1,7;\!,"61 (Marsikn), CU<Ti°1m (Fem ). 

~~fui;r.:i (Eq11ise111111J ~ I (WJI 7.7 ~ ) 1 

7.4.4 it~~ (GYMNOSPE RMS) 

•~~•· .,,_fi'lfr.Ul ~ ~ 9!<11 @~'lffu ~I~~ 
Gy n111 0<1 '?;lQ[ ~'i:-f "ilt/, 151(<1, Spi:rnw <I 151~( ~'°I ~ 1 -!l~ 



--111:i:.w:r.nlllll-«!li!~ 

~~It 

~ 

, ~ I 
... 

~-. 7.7:~ 

Ii 

~ 

il 
\\\Jj ,~.-
J1,J 

~rill: ~,ftJf.~; 
' ,q. ·q . . 

~~~ ~fl .. ~ai~~ ~ ~~"It~~ 
. ~"fqf\f4.~-• ~c,,W)-m~-~ I~

~~ (Pine tiee), ~~ (Deodar) (~ 7.8 ffl) 1 

' 

7.4.5 Q~ ~ (ANGIOSPERMS ) 
• \ --4 -;"' , 

:.o~" "14'~14 ~ ~ ~ tc.9fft Ml~ 
~ Angio ~ "'51Qf' ~'fl ~ ~ Spenna ~ ~Qf' 

~..,~ I ISll ~'iR ~ ~ ~i!Mf11cll ~ 
~ ~ ~~ ~ 111ti ~~'SA~~ 
~ fl!WI', I ..cl~ "'?'fell ~ ~'(3 ~ ~ I 
Jl\ ~fl"~ ~~ ~~ ~ "lib ~~"I ~ I 
~9lil ~ ..cl ~'1l ~ ~ ~ ~ ..c~ ~~ 

~~ 

~'r.t\ ~littiliil ?fJI~ ~ ~ ~ I ~'1l"" ~9f] 

Jl~~ Jl~9f1 ~~'if~~ w:ef.n~ ffl I 

~~ ~ ai~ ~ ~~ "l~-srrl -(3~ ~ 
~ ~ ~ 'iY! 18l'iRJ ~ <A"t ~ I filf<l6114 

~~~"I~~ ~-.r;i C~i<ll ~ Jl~~ 

~(Monocotyledons)~~~ ~9f3r' 

"1~1fll "'J."tfOi c>!lf<li71i<t-~ ~?fft ~ (Dicoty

ledons)~ ~I~~ 1 ~~ ~ W-!l 7.9 ~ 7. 10 

~)I 
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~.?fr.ii 'It~ 1 Jl't}] ~ "" or~ 11~ ~~ ~ t ~-91 

~ '-?il~~~•t 'l~ ~ I~~ tn~ 
,i~~ ~ '11it <ll'C1.l 1 ~ ' I ~f'il. (Coral)~-' ~ 
~.Jfr.,1 ~rr.<ri'I ~.:f\l!(C<fi ~f,1 ffl I ~ ct : ~ 
( I 1)- tlro ). r.~~(Jcllyft!sh). ~i-JW<II .'it 1 (f6:u-7 .13) 

7.5.2 l!lcfiiliitW(\ tff'll [COELENTERATA 

(CNIDARIA)] 

~<fl.MOT~tfl~~~ffl l~~~~ 

•l~<.!IU1~~ (cavity)~!~~~ 

,--... ~ 
_ .:.t,,, ...... -., 

... 

·1it~ .. 
. ~;.p 

{ If t\ 

~ -
...... . ..... 

7 .5.3 rn~-,fit (PLATYHELMINTHES) 

'6~ 1511<.'116~1 ~ ~ ~tf !l1~ C6t~ 

<JlfiN!il~~ ?11~ ~~~~I~ ~~41!"'51C<I 

~.~~~mm~cft-e~~Jl!<IS~~, 
~~~~·~~~~~~~ 
~~~~ I C~<flt<lt•i~fil~ (Triploblastic) 

?11~~ Cffl1~ 1 1!1,x&<lt<ll~"n~~~~151&51t<I◄~ 

~ ~ ~~ ~ 151~~ ~~I~ ~ 

1!11;;1~~ ~ ~ ~~~ ~ ~ I~ ~ ~ 

~~r!l~ I~ ~ ~ ~,.:fl41<slt<I C6t~ I 

C~-1\l<lt'i <.!I~ ?!1~>1~~'11 cst9itt -,iii ~ ~ ~ I -il~ 

~~ MIWJ1C.\ -!'&'6lt<l 151<M•1~!1ft<IS ~ ~ Ml~lt.\ 

~ ~ ~ ~ I l£&16lt<I 151<1515'\"l~htit<tS ~ 

!11~ ~'1 ~~ <.1:lt~R411 (P\anaria) ~ 91◄-i'l~◄ 
~'1 ~\,~~(Liver fluke) I(~ 7 .14) 
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7. 5.4 ~ cn"m ~ (Nr \1t\TOJ>,\ 

'\'1 \J 11111 I \1\ Tltr,) 

7'71 ~ ... ~ ~ .-.. "' ~ ,:.- :. -; ~ !, ~ ,,_ -1 f"-1i71 f<-. i 

C67.~ ~ <. I "!:If'(, "E,~:7 0-!: ~ ~ 1;;:TI,~ r,;?, "? 1 • .-:- .!, ? .~ 

( ?fl?
1

: 7 (??.. ' ~ ,-., ~ •..; !, ':, , ~ ~ ,.,.. ,. ,r,;.. ~ • ,,r~ ~ .....,t r f . -. __ ; __ , 

~ ;;J<t:r,:-<. ·,-.-!tn ,._-C,•r.-,. r .-1,; ; 't ... ,,,. -; .--~~ .(:.. .,,.,, .... 
'- • • • . 1 r , • ~fl("" ~ I 

WSlT. ?f ~~I l'Jl ?Wr & !- ~ t- W-1' V-~,,., r,,; 11 l:frt;<r.TP! 

( Llcphan1 ,a~1, P'Jm <P'l •-..f!-r-:n>, r~ .- . --.-,.. ... ...,,. r~<". 
• • J .,, ..... .,_ .,;,; "'1'; ~ <, 

frroTc91 <l~-7-'11 ~J"1ftl;fl (. '-1~ ( Rot 111<.l ,~ onn , 11 pi,rn onn J 

J)~X !fl'fr'I ~ •!~e I -;p-ltlm "J·~ ~ f..-.1',-_ fo l ~ ltf'I 6 ><1~"1'1 

fi:i'""3l 7. I 5 .!. Q-r~J c -11 '- '71 

t 
II ·, ~ "' 

I 

I , 

•· 
, .. 
,, 
l .· .. 

I I 

' I 

"-

- ~ ~ ,rr mf:!1-trilCI ("''l'J ~.,,~, ,.,., 
~ -. 7 .16 : 'iftcfurl-,f-1 
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#"T"1" 
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('flp ar'-er 

7.5.6 ~'Pffft !flqJ (ARTI JROPODA) 

. , . 

~iJ) 

✓ 

~ 9fWJ ?f.f.1~r~~-;rn--ra'?;lrt,ri -,!,.,.f?"· -s1~..i r,-.~r-1 1 

-!Ii~~~~-~~ "'?;TPf:?l ~~ 11:--!<I 

~~~ (up~n)~~ ~r~ ~- if"h!i 

<10,.-1a,l<111~f.i ~ ~~ ~ I ~ ~ (1:odomiL 

Ca \-il~ ) (. !ChC,' ?['f C?< ~fWi- 1..!l~ 2fl~,cfrr., 9., , Jif';fi1j ~ 

(jointed J I ( ~ ~ '?j;s ' ) Arthropod .er~ !:~[ ,rf--f'T G-• (J . 

jo1nt~d k g ~) I ..!l~ f-1 <: 'dl'TT"! r<T\~;ff-l 'l ?ff-716 !. 

~:.,J~<l•T ~ ~ - ~ rz;. "'lf~,;;1. -;TJf<J. -;;-<t." I. -;", ,,--1: . . <f.(~r-1 

~ (W]J 7. I 7 r,mf) 



eftt 

~ -. 7.17 ; ~~ ~~ 

7.5.7 C~1~'401~ ~~ (MOI.LUSCA) 

.!)~ r,r,1~ 211'1~<1 (.'-!~Wi?f~ ~ '3 1~~ ~ 

1!~1-~ I ..!)~ (.'i~ ~~ ~ ~ ~,~~ I ~ L-5c!I ~ 

?ff.w.:.,t ~ '<l(T.c1l ~11<\, 'T$~1151~'>~ ~6-1 ~I~ 

<f.C<1 I offi'<f <1fr.<l ..!I~~~~ Clf~?f-f ( foot) !lff~ I ©fl~"! 

g -i~ (small )~ ~ 11W'~ ( Musst!ls) (~ 7. 18 {.61(11) 1 

,,,.~~ ~ 

~ -. 7.19 : <f)'1,41bffi ~I'll 

7.5.9 ~-~◄tiSUI (PROTOCHORDATA) 

~ '<t-<1r.-st;1 C'il~ Zfl~ ~ ~~-~-~ 
" 

\'5f't<1.~ti~~IBPt~9lf<i~.!l~~~~ ~ ~~ 

~w-:rr <Wt m1211~~T.tf. ~ ~~ ~ ~ 

~ I~~~~ !!1~ ~ ~ 1-!4?1~1.§ ~ 

(notochor<l) l<l!T.<f. I ~~a-1 ~. -lt~ ~ (rod-type) 

~4> ~ (.'-1"!-'1 'i'fl'~~ ~ 'Z" l7.~1r.<11 Ff~~~ QW,-<.fi 1, ~ ~ 
~~[l<f. ?j'4"f. ~t,, <IIT,'::ll I (.\~ .!I~ "?ii~~ (.Yf-llMi!tcfi 

IJ~r.i~J-1,t ( !- 1)71\b,;-f~ j j@.I '-l• /'?1 I 

~<1<l ,r-~;r:,,1 --~?11(R, ~1,~ ~ ~ >i~~<I (.~ 
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7f/u ,, , d'4n cift;( 

efo, 

7 .5.10 ~ !fl'ft {VE RTE BRATA) 

..()~ (5~ !rl~>llj_tl◄ ~ ~ \!ilh'.~ ~of~ ~ 
~~~~l~ tR'R~~~~~ 
~~ C9f~>i~( '11~'1t10< ~ I 

~!fl~fii~1C<l~.6l-~ "'rn. ~ 

-,1~~◄-~- ~ ~ ~ ~ ~ ~ ~'SI ~~~ ~ I 
)jql(.011Ml11ql ~!fl~~~ m:11 C<lfii~ ~ I 

11m :features: 
:> I J:Ji:Sli1ilt~cn ~ (no tochord) ~ 1 

~ I J'.li:Sli1 ~ ':ll ij_<!lq_i (do rsal nl!rve cord) ~ I 

~ I ~ !Jl'f~hJ (triploblastic) 

8 I ~~'i~ (JISl1J<!lsti (pa ired gi ll pouchd) ~ I 

<21 W~~~ I 
~!r{~9if6f;T ~~~'SI~~ I 
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m~ 
~- 7,21 (bJ : ll'.'U 

7.5.10 ('ft) ~'eb<lli(AMPHIBIA) 

~ C!t~ !tt~ ll'.,U C!t~ !11"'>\i{(~ ~ ~.,,~,~~~i{l~fq~~~ 
(mucus gland)~ I~ ~lbl~'J:.'<i' ~W~ 
C1111~1~\'(J ~~ I~~ !11~~'1~11 (gills) 
~~ll't'G (lungs)~~~-~-.m 1~111~ ~ I~ !tt~>\\Q.CIS ..-., ~-,:a,~ 91~C<l•tq, C~ 
111111~,li<IS~~~~~~C!t~!lt~ 
~Cf I (N 7 .22 Cfflt) I 

yr t::, --~.,-,. 
blrf/»11..,1'4 

, 

~ -~:• ~. ,1~ . C-~~-- --~- ~ \ ,/ -~ - ~-.. ~ . -
"- -- -· - ~ - ~ -..&. . --- - . - _·-. , 

,.~ .. 

~ ('Stt CWf(it) 
WJ/- 7.22 : ~ !11~ 

- - - - ---

7.5.10 (,t) ~9' (RHPTlLIA) 

.£1l. <-~~ !fl~ ian<llt1~ 1~ c"~,c~ 1t~ 
(sc11lc)Qf~ 1~-!PIIP1~-d1111~~wm 1 ~,,~~ 
!11~ qj\iflltAtOI ~ ~lal'fllJ:U fq ~ (crocodile) 
◄ r,M lltac1)1q, ~ ~ C~ 1tt11 I~ lll'ft 9fWI I 
~~ lll'fl ~ !tl'ft71\~ ~ ~'11 ~~ ~ I 
~~ 111~ <Jl-.r.l ~ C51C•lllll ~ ~ C'\\111\◄t."1 
~~ 111't) ~ '!!C41Fllt1 ofQ.ll I~ ~91, ~ ~. ~ 
~~ ~ ~ ~-C~~ lolq@ I fn 7 .23 C5TG1) 

l-.-htcd(CWC"t) 

~- 7.23 : ~9{ !11~ 

7.5.10 (ll) 91-ft (AVES) 

9f1$l ,~~ !tt~ ~4'111 ~ ~'1~ic'G1 ~ 
C<ISl~t~~~l~~~I~~~~ 
->11fu~ l\'51t'St ~ ~ otlklto'\ ~~"l(tt'\5~ 
~9\Wl1~~11t'6~~~~~ I~ 
~~l.{ll:~~'51~1(~:7.24<mt)I 
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' 

~ 

R-7.24: ~ 

7.5.10 (~) ~9ftflr (MAMMALIA) 

~ 

~ - 7.2/J : ~9ffffi !ff~ ~, . 
I . °dt!!f1,1t>tdi!, .JJ45rlr/r.Jrl/ . !!t1'f!-,,'l,IJ-f 

~ -f.,,-r,,;.r 9(/PRJ] ~ ~ p 

] . ~"t-'fl ffl"lf{(rFft !IT~"')J4_4S 'Sfit9/ft 

!f!il MJ~ <I "'ff{ 9flef.1s7 ~ ~ ? 

.i. ~ ~ ,rft,]9f !!Tlfl">t"JJ~• ~ 

9r,'1,Jr, ff i' 
.J. ~ ( !!/~ 1,/(J-,i!Ji ~~ ~ 

P~~q/>1:aeJ1 ~ 9flflPl:I f.ir fiir f 

C(fll-410115 ~~ (~ ~ ~) 

~ ~ tlCGil\!> I ~ r.~ 
Jli!ffil ~~~I ~ ~ 
'6~ ~~Jllri (fl~~ i5Tl!ift 
'?ill~I 22 ~~"I'!"~~ 

'C~.Jl~~~~'fl~~ 

<!SAAc, I ~'Pffu~ 6◄41cl1 
~9'1ffi !ff~ ~·~-811~ ~'1"31f,f;I b"tf.il;y C<C!lf~I~¥(, I <C!lf~ii'f4l◄ ·~ ffl~~ ~9f ~fiifihl1' 

SI-~ ~ 
(1707-1778) 

Jll:0!1·11"l"ll!fl >i~~◄ <.~~~~IC'?ff~l~>!~~<ts <tsf~qf~ ~ ~ ~~ 

"'!fl C<TI~ ~ <ISR!Cf ,1f1:>1W,~ 'Sfl~ ~~~ ~ I m~ (employer) ◄ ~~ ~ c<1f6J1~1<!1 

!tl~>i~~<l~¢,t:5ftif<n~.'cl11'~~~~~1 ~t:5f~~,~~ 14~~ 

~~ ~9flift !fl~<tWf ~ !fl~ c~~ '9fJI ~ <tsMfi:oi, ~~CR cinfit<IS 'SfWf'fl<IS ~ 

frfrn I Mli1Jf--l tfl~ ~ cmt9f~(Platypus)~.!1~~ ~ ~ (Systema Nature).~ -11~ ~ 

(Echidna) ~ <IS~ 9/fC<f I <f.l'flC◄ I ~ !fJ~>i~C~ ~9f ~ ~ @foi4J~N.d11 MM4115◄ ~;ft M~fiSi..j 

~9ff.f~ c~~ ~, ~ ~ c~~M~l:strM~~ ~ ~ ~~'f 

~ 1.2s ~ ~~~91T~hn~~cr f~rnr~'if1 .~. •., ~-©~11>1~~~ro.rr'(i~~~, 
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7.6 ~t111<fi◄r.i (Nomenclature) 
~ !l'1t'11'1\1i ~'1 ~ mrr~ ~ ? 

• C\bf1llCG"11(,cfi iS1rTT ~'ii ~'ij ~ ~ 

~ !11~ ~ \£N&1pll{Q.<1 •i111 ~~ : 
I. <1N 2. 1l'<o o<!I~ 3. ~I 
4. m s. ~ 6. ~,~ 

-.Q~ ~,~ ~'if ~'ij ~~'<I~ <11 wtf~ 
~<l~~~~~'ifl~ ~ l-!1"6:~rr»ti1111~ 
• 911M ~qe;ff.1<11 ~~I I fcWsfl ~~ Jl~ 

~ 15Tf<Pl~C<11~<1'aMI ~•P{<11·co,t ~ ~ ~ ~ 
Jl~ ~<IG31f.t<11 ~ -!JU't ~~ ~ ~ ~ 
9fWf I -!JC<11'fC~ Jl~ ~ C<IG3IH<11.{~ ~ ~ 
-!l"C<11 ~ '1f~ ~~ 151r.n~ ~ ro.i,~<!l<I~ Jl~ 

~~<fi<!l~ I 

~ ~ ~ ~ ~qmtf.1<11 ~'1 
9jqiN:;(.UI -ei<r-t "1Rt<t>1(.\!)~ C<11C<IIC11D MMUICD ~ 
<!SMfvi_a-i I ~ ~~ \!sl"1<l>t•I~ Jl~'>I ~ ~ 

"'1~1Gi110¥ 
t. 

~r.,n 

.~~'"'""'""""""'""'"'"" 7 ,4 
• ~t:tl<l'lt\b ~« ~I ?flDrtti ~ 15TRi ~'lf<I 

(.<1:eJlf.l<fi -Tl-! <l-rf5 ~1!31':111 fi3,11<.&<fl<M"!i -!l"6: 
~ ~'>l\b '){j l-flq~ft\!i ~ cfi<f1 ~ ~ 
~flf'IT l!ilroo:-1 '( 

• m-:1 ~•~i"~" c-wr· -:.i'rn <1>m?.c-J <lf,]1--<fi'<'IT., , ~,r-rf<!I ~ ~ 1 

• 

~ 96 

~~ ~ 'i~ ?1~<1tGrJ <1:,'f1-:;:-.1H1 c;~ firf<rc1r<11" 00"1'5 C<lfitw-<11 fsfu ~ 
COit<1t ~ c>f~:Mai1<11 ~"1-
(<!S) ~<lMc'li<!S<i ~ 'ifF-1 !f[q>jlJC¢@1~1 C<1'>1(JlC<i • C;J ~,C<l'il~C<!\!.l'.!,~ 

C<!Sit<IC<I • I 

(~) C<!St~MG"1Mi ~ .. ,~hltr.<11 QflFfi .!I~ ~ c;i <V~ ~ -!}~'if C'iffi; 
~ <l~C<!SI~ @15o ~?M ~ iSTu, ~ ~ <fi1<I I 

('>I) C<1St<1Mail'f.<l c<11t~t<1<1~ ~ 15fl<!: f>l~c~ ~ ~~ frrciSl ~ ~ 
a,~ ?ffC<i"C-1 c-:ITTffr.<1 I 
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• 

• 

1. 

2. 

3. 
4. 

5. 

6. 

~"1<, i;:.f'il\!J'Q~ ~~ ~~ 'U~ ~fo 'flf.l ?!f's 1r~f\!- f.1-~~es, ,r.f,rr,i11, I 
~Qfl- m..r-,1 (Moncrn), ~t (Protlstn), ~~(Fungi).~ (Pln11t.1ll) 'tll-'• 
~'ti (Anlmnlin) I 

~ ~ ~lf-1 \Si~ ~~l<ll"il ~ ~ ~ ,c?f~ f.sfo ~ f;r1t~"l 
?frl<t ~ ©91 ~'i~ ~ <RI ~ I 

~ \Si~~ ?!"1 ~1~ ~ ~-,nnctt'T~ ~. ~ ~1~111 -~re . 
(.\,~ ~ ~~. •1'~ ~~'(:)~~I 

1ft ~Aillaticl ({~~ ,ffe~ ~ ~? 
h ~ ~ ~ ~ ~l'IJ<tS Atclb•II ffl CctlC•MCcl r.~frlf.1'61~1;:i ;, 
c1fftcRctcITTc11? 
~ ~~ 91~ ~ M'&l'&to\◄ fq,NJ>,ij_fl -:qcfin ~ I 
~~lJ,-.nl91~~r.~?Jl~ ~-o~AA~ Pl-:M.,';' 
~ ro1_? 

~~ c!l~A'iltM ~ Ri~'l\fl $ !ttlft 'If~ c~lftAliltt~◄ ~~>li}.~;i ~~r.? 
~ !tt:ft111{f(.◄,"1A:a1~ ~t:.lt. '"1 ~~~ I 


